This article provides a systemic analysis of the health sector in Brazil, based on a study of its productive structure and its interactions with the other sectors of the economy. 
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The health sector has major effects on the level of social welfare. From the individual standpoint, the consumption of the goods and services produced by this sector affects well-being directly, since an individual's health status determines the degree to which he/she feels completely well. From the macroeconomic perspective, the health sector affects economic growth, since it forms part of the stock of human capital and determines the economy's productive capacity (who, 2001; Bloom, Canning and Sevilla, 2001) . Over the last few years, health spending in both developed and developing economies has grown considerably in per capita terms (by 3% per year on average in the countries of the Organization for Economic Cooperation and Development (oecd) (oecd, 2010) ). This increase is largely explained by the introduction of new technologies and changes in the population's epidemiological profile, since a higher prevalence of chronic diseases results in more intensive use of hospital services. In Brazil, public and private health expenditure jointly account for roughly 8% of gross domestic product (gdp) -similar to the 8.9% average among oecd countries in 2009 -. In absolute terms, health expenditure in Brazil was equivalent to US$ 674 per capita at 2006 purchasing power parity (who, 2009 ), compared to a global per capita average of US$ 790. In sector-dynamic terms, health expenditure in Brazil has maintained a broadly constant share of gdp over the last few years (ibge, 2008) . This relative stability partly reflects budgetary control by the government, which restrains public expenditure. In economies with health systems that are predominantly public, tighter control of health expenditure is normal.
Aside from the health sector's importance in terms of gdp share, other characteristics provide insights into its dynamism and sectoral interaction in the economy at large. The delivery of health care, particularly in the case of low-and medium-complexity services, is a labour-intensive productive process that absorbs a large proportion of the employed population. Most of the services in question cannot be provided on a commercial basis and respond to demand in the area of residence. In contrast, high-complexity health-sector activities, particularly diagnostic services and drug manufacturing, are technology-intensive. Consequently, those health subsectors are more interdependent with the external sector, either directly, for example through equipment purchase, or indirectly, through inputs to perform medical procedures. Technological-intensity varies between countries and seems to be related to the ways the services in question are financed and delivered in each country.
This article makes a systemic analysis of the health sector in Brazil, by studying its productive structure and interactions with the other sectors of the economy. It draws on unpublished data on the National Health Accounts, provided by the Brazilian Geographical and Statistical Institute (ibge), and it puts forward a methodology for harmonizing the System of National Accounts (input-output matrix) with the Health Satellite Accounts for 2000 and 2005. 1 That harmonization helps to clarify the relations that exist between health and other sectors of the economy, and makes it possible to measure the effects of health policies on the macroeconomic aggregates using input-output indicators. The National Health Accounts System adopted in Brazil follows the international accounts model, which enables comparisons to be made between countries.
Input-output matrices are a suitable tool for analysing interdependence between the different sectors in an economy. Their main function is to make it possible to evaluate a sector's production requirements to satisfy a given sectoral structure of final demand for goods and services. The input-output methodology has been used for analysis in different areas; and in Brazil there are applications relating to most of the industrial sectors -agriculture (Rodrigues and Guilhoto, 2004) , transport (Toyoshima and Ferreira, 2002; Betarelli Junior, Bastos and Perobelli, 2008) , income distribution (Azzoni and others, 2007; Moreira, 2007) , energy (Perobelli, Mattos and Faria, 2007; Mattos and others, 2008) and Introduction environmental issues (Hilgemberg and Guilhoto, 2006; Imori and Guilhoto, 2007) , among others. Nonetheless, studies focusing specifically on the health sector are scarce. Most international research on this sector, using the input-output methodology, focuses mainly on intra-sectoral relations (Correa and Parker, 2005; Hongyi, 2009) .
This study contributes to the input-output literature in Brazil and helps fill the gap in specific analyses of the health sector. With the epidemiological transition and population ageing processes that are unfolding in Brazil, health expenditure is likely to increase in the future; and this could have differentiated effects on the economy, according to the relations that exist between the health sector and other economic sectors. In that connection, the harmonization of the Brazilian input-output matrix is an important tool allowing for a higher level of health sector disaggregation. Moreover, gaining a better understanding of inter-sectoral relations is fundamental for optimizing the planning of public health policies, in the context of consolidating and expanding the Brazilian health system, particularly its public-sector component.
The rest of this article is structured as follows: section II discusses the Brazilian health sector, and section III describes the harmonization of the National Health Accounts with the System of National Accounts. Section IV reviews descriptive statistics of the inputoutput matrix expanded to include subsectors of the health sector, while section V analyzes the other health subsectors based on the input-output model. Lastly, section VI concludes.
II

The health sector in Brazil
This section describes the performance of the Brazilian health sector based on an extensive sample of oecd countries, including a number of Latin American ones. Three indicators are used: health sector expenditure as a proportion of gdp, life expectancy at birth, and health expenditure measured in purchasing-power-parity terms. Life expectancy at birth is generally used in the literature as an indicator of the population's average health status, since it takes account of all age groups and all surviving cohorts (Robine, Romieu and Cambois, 1999; Almeida and others, 2000; Andrade, 2002; Camargo, Rodrigues and Machado, 2006; Terra and Queiroz, 2010) . Although this indicator has a number of limitations, since it does not include the morbidity dimension or quality of life at the individual level, it is the best measure, particularly for making international comparisons. Indicators of expenditure as a proportion of gdp and expenditure at purchasing power parity are mutually complementary. The first relates to the allocation of health expenditure in the countries in question, while the second provides a measure of the level of expenditure per person. Two countries can allocate health spending in the same way, but at very different levels according to per capita income differences. Figure 1 shows the relation between the proportion of gdp spent on health and gdp per capita in 2007. The shape of the curve reveals a monotonic relation between health expenditure and per capita gdp, because the wealthier countries allocate a larger share of their gdp to the health sector. Although Brazil's per capita gdp is low (US$ 7,185 at purchasing power parity), it is located on the curve, suggesting that the allocation of expenditure to the health sector in terms of relative share of output follows the same pattern as seen in the developed countries. It is interesting to note Brazil's situation compared with that of other Latin American countries: while Mexico and Chile both have very similar per capita gdps to Brazil's, they spend a much smaller share of gdp on health. Moreover, while gdp levels in Argentina and Cuba are below that of Brazil, their relative share of health expenditure is very similar to that seen in developed countries. Among the latter, the United States records the highest level of expenditure, close to 16% of gdp, and occupies a position well above the fitted curve of health expenditure against per capita gdp. Other developed countries, such as Germany (10.4%), Canada (10.1%) and France (11%) fit the curve well. Figure 2 shows the relation between life expectancy at birth and per capita gdp. Life expectancy is a measure of economic welfare. The curve has a quadratic shape which suggests a positive relation but with life expectancy increasing at declining rates as per capita gdp grows. In other words, it suggests a concave health production function, which makes clear that health gains are greater among the poorer countries. As the economy's wealth grows, the health gains for individuals are ever smaller, bearing in mind the life-cycle dimension (mortality). Brazil's location on the graph is well below the fitted curve, which suggests that Brazilian life expectancy is well below what would be expected in terms of the country's wealth. It also probably reflects the high level of child mortality in Brazil (close to 20 per 1,000 live births compared to the figures in developed countries, where rates are generally below 10 per 1,000 live births). According to the health economics literature, the Brazilian epidemiological profile reveals infectious/contagious diseases typical of less developed countries, coexisting with the chronic-degenerative diseases that are typical of developed countries (Luna, 2002; Schramm and others, 2004; Brazil, Ministry of Health, 2004 and 2010; Campelo, Gonçalves and Donadi, 2005) . Lastly, figure 3 corroborates the results of the previous figure, by analysing life expectancy in relation to total health expenditure calculated at purchasing power parity. The shape of the curve is the same as that obtained previously, thereby reinforcing the notion of a concave health-care production function. The relation in question makes it possible to rank countries in terms of technical efficiency, because the curve shows the life expectancy that would be predicted by the level of health expenditure. Brazil's low position on the graph reveals a degree of expenditure inefficiency (Marinho, Cardoso and Almeida, 2009; Ribeiro and Rodrigues Jr., 2006; Ribeiro, 2008) . The authors of the present article believe this reflects the persistence of health problems that are typical of poorer countries, stemming above all from a lack of sanitation and basic public health services for certain segments of the population.
The indicators presented show Brazil's relative position with respect to global health indicators and expenditure. To gain a better understanding of that position, the following sections analyse the structural characteristics of the health sector and how it integrates into the productive system. 
III
Harmonization of the National Health Accounts with the System of National Accounts
This section describes the procedure used to harmonize Brazil's input-output matrices with the aim of incorporating the breakdown of the economic activities of the health sector in 2000 and 2005. Two data systems were used: (i) the System of National Accounts of the ibge (2000 and 2005) , which divides the Brazilian input-output matrix into 55 sectors, and (ii) the National Health Accounts System, also published by the ibge, which reports five economic activities of the health sector in addition to those already existing. The new version of the input-output matrix proposed in this study thus comprises 60 sectors -the 55 original ones together with the five health subsectors. As the structure of the input-output matrices is similar for all available years, the same procedure is adopted. Tables 1 and 2 show the breakdown according to the technology of the activity and product in the System of National Accounts (original breakdown), and the respective breakdown in the National Health Accounts System. The first column shows the subsector or original output of the System of National Accounts; and the second shows the classification available in the National Health Accounts System proposed by the ibge. As can be seen, four subsectors and seven additional health-related products were created.
Three key tables were used from the System of National Accounts: the table of resources of goods and services, which shows their supply in the economy at current prices, and import values; the table of uses of goods and services at consumer prices, which provides the economy's value added; and the table of supply of and demand for production at basic prices, which specifies the values of intermediate consumption and final demand. The three tables originally encompass 110 products and 55 sectors, forming a 110x55 matrix.
From the National Health Accounts System, data on the total value of output was obtained from the resources of goods and services table; and these were combined with data on intermediate consumption and value added obtained from the uses of goods and services table.
Application of the input-output methodology requires the technology type (sector or product) under which the matrix will be constructed to be defined. This article chose an input-output model with sector-based technology, so that the final matrix is a 60x60 square matrix constructed from the market-share matrix. The procedures adopted in the harmonization are described in more depth in annex I. . Families account for a very small proportion of the sales of the public health sector, which is mainly consumed by government. In practice, the family consumption of public health services is counted in government consumption, because, as a free-access public good, it is not paid for (directly) by the families.
The analysis of figures 4 and 5 reveals two intersectoral relation models associated with the other health subsectors. The first group, oriented more towards industrial activity, is headed by the complementary medical care branch, which has the largest share in sales for intermediate consumption. Much of the production of those subsectors is thus converted into productive inputs for the other sectors, potentially generating upstream linkages in the economy. That group consists of the other health subsectors: manufacture of pharmaceutical products, manufacture of apparatus for medical-hospital and dental use; trade in pharmaceutical, medical, orthopaedic and dental products; and complementary medical care. The latter is linked to consumption by the public administration sector, which represents the part financed by government. Imports account for a large proportion of the costs of health subsectors that engage in industrial activities, in other words, the manufacture of pharmaceutical products and the manufacture of apparatus and instruments for medical-hospital and dental use. The share in question is similar to that seen in manufacturing industry in the two years analysed. Moreover, the share of those two subsectors in intermediate consumption is less than the industry average, which suggests few backward linkage effects in the productive structure. In addition, growth in the subsectors entails an increase in the demand for imports, which could have significant repercussions on the country's balance of payments. The cost composition of the hospital-care activities subsector is the most similar to that of industry. This probably reflects the complexity of the services provided, which are intensive both in equipment and in various national services, and it needs relatively few imports. The cost structure of the other health subsectors is similar to that of the services sector generally, with a larger share of value-added and a smaller percentage of imports.
The indicators analysed in this section displayed some of the characteristics of the health subsectors in their direct inter-relation with the other sectors of the economy, in terms of purchases, sales and costs. A complementary analysis can be performed based on the input-output model resulting from the matrix constructed with the new health subsectors. 
V
Analysis of health subsectors based on the input-output model
Multiplier analysis is a traditional approach derived from the input-output model. Multipliers complement the analysis of the importance of a given sector in the economy, making it possible to evaluate the direct and indirect effects on the economic system of exogenous disturbances, particularly from final demand (Miller and Blair, 2009 ). This study uses the most common input-output indicators: production and employment multipliers, indices of backward and forward linkages and key sector. These indicators are constructed according to the methodology described in Miller and Blair (2009) .
In short, production multipliers capture the effect on the economy's production of a one-monetary-unit increase in the sector's final demand. Thus, as the increase in final demand for the sector's production implies a need for direct inputs, which in turn require more inputs, the indirect need of production is essential for satisfying that demand. The total coefficients of the Leontief inverse matrix capture that effect in all sectors, whereas summation along the rows measures the total multiplier effect of the sector in question. Similarly, assuming employment has a fixed-coefficient relation with the sectors' production, the production multiplier effects would be reflected in employment multiplier effects. Lastly, the index of backward and forward linkage and the key sector are formulations based on the multipliers, where the aim is to identify the sectors that contribute by more than the economy-average in terms of multiplier effects on input purchases (backward linkage) and on the sale of their output (forward linkages). Annex II formalizes these indicators.
A complementary approach to key sector concept and linkage indices is the field of influence (Sonis and Hewings, 1992) .
The field-of-influence concept relates directly to changes in the technical input-output coefficients, defined as follows:
is the direct coefficients matrix;
is the matrix of disturbances;
is the inverse Leontief matrix before the effects of the disturbances;
is the inverse Leontief matrix after the effects of the disturbances. Assume a small change e, in just one parameter, a ij of matrix A. For example, let i = 1 and j = 1, such that:
According to Sonis and Hewings (1992) , the field of influence stems from the following relation:
where F(e ij ) is the field of influence of the change in the input-output coefficient a ij . According to Guilhoto (2004) , to identify the coefficients with the largest field of influence, it would be necessary to associate each matrix F(e ij ) with a value equal to:
Thus, from the value S ij it is possible to develop a hierarchy of direct coefficients based on their respective fields of influence. In other words, the sectoral relations can be viewed in terms of their importance in the multiplier effect in the economy.
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VI
Results
This section presents the results obtained from the analysis of the linkages of the health subsectors in the context of the Brazilian economy, using an input-output model and its usual indicators: (i) simple multipliers of production and employment; (ii) linkage indicators; (iii) key sector, and (iv) field of influence.
The forward and backward linkage indices can be used to evaluate the interaction between the subsectors, with respect to both the supply of intermediate inputs and the demand for them. As a result, key subsectors are considered those that have above-average linkages in both the purchase and the sale of their output to the rest of the national economy.
Annex Quadrant I of figures 6 and 7 shows the key sectors, in other words those with above-average input purchase and sale linkages to the rest of the economy. Quadrant II shows sectors that have above-average forward and below-average backward linkages, in other words, while the sale of their products in money terms is greater than the average for the rest of the economy, their input purchases are below average. Quadrant III shows sectors that have a low level of production linkage, with few intersectoral relations in either the sale or the purchase of products on the domestic market. Lastly, although the sectors of quadrant IV purchase more than average amounts of domestic intermediate inputs, they are little used as production inputs themselves.
The results show that none of the health subsectors was a key sector of the economy, either in 2000 (see figure 6) or in 2005 (see figure 7 ). This result was expected, since the service sectors generally have few backward and forward linkages; they are more closely related to final demand (consumption by families and government), and make intensive use of imported inputs (pharmaceuticals sector).
The key sectors identified for the Brazilian economy were: (i) food and beverages; (ii) textiles; (iii) cellulose and paper products; (iv) oil refining; (v) chemical products; (vi) manufacture of resins and elastomers; (vii) articles of rubber and plastic; (viii) manufacture of steel and products of steel, and (ix) metal products, except machinery and equipment. There were no changes in the list of key sectors between the two periods. A more detailed view of the health subsector multipliers reveals their lower-than-economy-average effect. The production multiplier corresponds to a direct and indirect variation in the total production of the economy (all sectors), stemming from an exogenous change of one monetary unit of final demand in a given sector. As a substantial part of the subsectors' sales corresponds to final demand, and their intermediate purchase coefficients are small, one would expect these subsectors to rank low in terms of linkages.
Annex IV shows the results of the multipliers for Brazil in the period analysed (2000 and 2005) . These figures are similar in the two years, because the inputoutput structure changes little through time. The simple production multipliers of the health subsectors (see table 5) displayed below-average values (1.88 in 2000 and 1.92 in 2005), compared to the other sectors of the economy (see annex IV). The services sectors generally have few upstream linkages, because their sales are destined mainly for final demand. Moreover, as explained in section III, the high import coefficients imply less multiplier effects on the national economy, which is characteristic of the pharmaceuticals manufacturing and hospital-care activities sectors, for example. Among the various health subsectors, hospital-care activities recorded the largest production multipliers in 2000 and 2005: 1.87 and 1.88, respectively (33rd and 35th in the ranking of the multiplier effects in the economy). In this case, an increase of one real in the production of hospital-care activities generates a 1.89 reais increase in final demand in the economy.
Associated with the production multipliers, the employment multipliers indicate the number of jobs created in the economy for each job created in the sector of interest, incorporating the direct and indirect effects of a variation in final demand. Table 6 reports the employment multipliers of the health subsectors. An increase of one million reais in final demand produced an average of 59 jobs in 2000 and 38 in 2005. The employment multipliers fall in all sectors between 2000 and 2005, possibly reflecting productivity gains during the period (see annex IV). In the two years analysed, the multipliers of the private social services and health services trade sectors were above the national average. The private social services sector has the fourth largest sector employment multiplier, with 103 jobs created in the economy as a result of a change of R$1 million in final demand in 2005. This reflects the subsector's high labour intensity. The health services trade and other health-related activities subsectors also generated jobs at a rate above the average for the Brazilian economy as a whole (see table 6 ).
The field of influence, as calculated in equation (3) defines the importance of each of the purchase and sale relations (input-output), both intersectoral and intrasectoral. Table 7 shows the field of influence of the input-output model corresponding to 2005. For ease of viewing, the results for each productive link are shown in grey scales, representing above-average fields of influence, in other words, the most important linkages for the economy in general. Those links were classified into four groups: (i) Group A: linkages that display one standard deviation above the mean (light grey); (ii) Group B: between one and two standard deviations above the mean (medium grey); (iii) Group C: between two and three standard deviations above the mean (dark grey); and (iv) Group D: more than three standard deviations above the mean (darker colour). Following the input-output structure, the rows correspond to the sectors that supply productive inputs, whereas the columns represent the destination of those inputs. The rows and columns labeled 18 and 19 refer to the health subsectors.
The results showed few significant links in health subsectors, compared with other sectors. The specific results in 2005 for the subsectors "Manufacture of pharmaceutical products (18)", "Manufacture of apparatus for medical-hospital and dental use (19)" and "Complementary medical care (48)" are noteworthy. The results of the field of influence for 2000 repeat the pattern (see annex V). The sector "Manufacture of pharmaceutical products (18)" has close links with sectors from other areas of the economy, including the food and beverages (6), textiles (8), cellulose and paper products (12), oil and coke refining (14), and electricity and gas, water, sewerage and urban cleaning (41) sectors. The main upstream linkage of the health subsectors in the economy occurs through the purchases of the pharmaceuticals subsector. In terms of intrasectoral interdependence, it is strongly linked with the subsector "Complementary medical care (48)."
In terms of the intensity of the linkages of the health subsectors: (i) The subsector "Manufacture of pharmaceutical products (18)" displays seven above-average linkages with respect to the subsector's purchases and 12 above-average linkages in relation to its sales. (ii) The subsector "Manufacture of apparatus for medical-hospital and dental use" displays seven above-average linkages with respect to the subsector's purchases and 10 above-average linkages in relation to its sales. (iii) The subsector "Complementary medical care (48)" displays seven above-average linkages with respect to the subsector's purchases and 14 above-average linkages with respect to its sales. (iv) The intensity of the intersectoral linkages (within the group of subsectors that comprise the health sector) is not very strong, in terms of either sales or purchases. They are represented by lines 44, 48, 54, 55, 56 and 59, which show linkages with a below-average standard deviation. In some cases the linkages are below this pattern. Source: Prepared by the authors, on the basis of the input-output model.
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This article contributes to the study of health economics by constructing an input-output matrix with a subsector breakdown of the sectors analysed, thereby making it possible to evaluate their productive linkages. The harmonization and integration of the input-output matrix with the National Health Accounts System for the years 2000 and 2005 opens up a major research agenda in the field of health economics, by allowing for analysis and evaluation of public policies in that area. To better understand the reforms of the Brazilian health system, account needs to be taken of their macroeconomic effects on productive chains and job creation, bearing in mind the importance of the sector from the individual-and social-welfare standpoints. This article's broad characterization of the health sector, and its integration into the productive structure of the economy, produces a number of general results pertaining to the dynamic of the sector in Brazil. Firstly, intersectoral relations in the health subsectors are quite concentrated, since most of the sales represent final demand by families or intermediate consumption by the sector itself. This results in few backward and forward linkage effects. Two other characteristics of the sector's productive structure are the highly intensive use of labour and orientation toward generating medical services as such. The subsectors linked to the production of pharmaceutical products and medical apparatus are an exception to the pattern, and are more similar to the industrial sectors. Accordingly, they are the health subsectors with the strongest domestic and external linkages.
Other structural characteristics of the health sector in 2000 and 2005 include the fact that the main destinations for the production of the pharmaceuticals manufacturing subsector are intermediate consumption and consumption by families; and this subsector requires a large amount of imported inputs compared to the other health subsectors. In the case of the employment multipliers, there are health subsectors with a high multiplier effect, such as private social services (ranked fourth), and also subsectors with a low multiplier effect, such as the manufacture of pharmaceuticals (ranked 49th in 2005) .
Lastly, another result concerns the productive linkage of the health subsectors. The field of influence showed that the pharmaceutical product manufacturing subsector, which has the strongest relation with the other sectors, has clear linkages with the food and beverages, textiles, cellulose and paper products, electricity and gas, water, sewerage and urban cleaning sectors. This result clarifies the productive chain of this health subsector and illustrates its likely repercussions on the productive sector of the economy as a result of policies to encourage the manufacture of pharmaceutical products, among other things.
From the standpoint of long-term sector policies, the results suggest that the effects of a general increase in health expenditure on Brazil's productive structure are less intensive than the average of the other sectors of the economy, owing to the health sector's low degree of backward and forward linkage. Those effects could be more important in the pharmaceuticals and hospital-care subsectors specifically. Population ageing will probably generate expenditure growth, particularly in those subsectors. This paper, based on the harmonization of the Brazilian input-output matrix, represents an important step enabling this type of research.
Thus, the systemic treatment of the health sector, in other words evaluating its interdependence with the productive fabric of an economy such as Brazil's, constitutes a new research agenda in a country that is undergoing changes, such as the demographic transition and variations in the individuals' consumption basket and in life expectancy, which could have repercussions for the behaviour of this sector. This study is seminal for the Brazilian economy because it provides a starting point for expanding the line of research in using the matrix developed here to calibrate computable general equilibrium models and, for example, perform a welfare analysis.
VII
Final comments
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The first step in the preparation of the data consisted of expanding the matrix of resources of goods and services to incorporate the health subsectors. A 110x60 matrix was obtained. For that purpose, the matrix of resources of goods and services of the National Health Accounts was used, assuming the same production technology for all of the products of a given industry. Under that hypothesis, the activity x product matrix was constructed (market share or D matrix), the coefficients of which are obtained by normalizing their values with respect to the total amount of each product produced. The resulting matrix provides data on the share of each product originating from the various sectors of economic activity.
The second stage was to expand the matrix of the supply of and demand for production at basic prices to incorporate the health subsectors; and the table of uses of goods and services of the satellite accounts for that sector were used for that purpose. As a result, a matrix of monetary flows with technology-product x sector (110x60) was obtained, along with intermediate consumption flows and final-demand values.
The final step consisted of transforming the matrix of supply and demand for production (constructed through the second stage) into a square matrix, using the following procedure: multiplication of the marketshare matrix (constructed on the basis of the first step) transposed, in other words, a 60x110 matrix, by the matrix of supply and demand for production (constructed in B), in other words a 110x60 matrix. A 60x60 matrix was thus obtained. Value added, obtained from the matrix of uses of goods and services at consumer prices, was incorporated into the 60x 60 input-output matrix. For the data on health-sector value-added, the uses of goods and services of the National Health Accounts was used. With respect to the closure of the matrix from the purchases standpoint, the value of imports was calculated as the difference between the total value of production and the sum of intermediate consumption and value-added.
The statistics available for the health sector in Brazil based on the satellite accounts are quite detailed. There are data on demand (final consumption, consumption of public administration, investment, government) and value-added, data relating to the use of domestic and imported inputs, tables on the production of the activities and a breakdown by margins and taxes.
This makes it possible to decompose the matrix and construct technical coefficients, taking account of the specifics of the products and sectors. Tables relating to the health sector in Brazil, obtained from the satellite accounts, make it possible to capture the orientation of the sales of products and sectors, for both intermediate and final consumption. This is of the utmost importance in this study, since the breakdown proposed presents a number of sectors that are oriented more towards intermediate consumption and others oriented towards final demand (for example private social services).
To gain a better idea of the structure of the accounts, an extract is reproduced below. 
Resources of goods and services
Product description
Output of the activities (previous year's prices in R$ million)
Manufacture of pharmaceutical products The breakdown structure of the satellite accounts reveals differences in the production structure. To verify the technological differences, an extract of the inverse Leontief matrix is shown below, with the health subsectors highlighted. The "technological" specifics of each sector can thus be viewed. 
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Extract of the Leontief inverse matrix
Health sectors 
Formal construction of input-output indicators
The multipliers complement the analysis of the importance of a given sector in the economy, by making it possible to evaluate the short and long-term effects produced in a given economic system by exogenous disturbances (Miller and Blair, 2009) .
The production multiplier measures the direct and indirect variation in the total production of an economy of all sectors and regions, caused by an exogenous variation of one monetary unit in the final demand of a given region or sector. In formal terms, the simple output multiplier for sector j, Oj, is given by:
where b ij are the elements of the inverse Leontief matrix.
The employment multiplier estimates the effects of an exogenous change in final demand, in other words the number of jobs generated in the economy, either directly or indirectly, by a change in final demand that is sufficient to cause an increase in employment in sector j. Calculating the employment multiplier entails estimating the relation between the value of production of a given sector and employment in that sector. In formal terms:
where e j represents personnel employed in sector j , and X j is that sector's gross production value. For an economy with n sectors:
So the simple employment multiplier is given by:
where i represents a given sector of the economy and w n+1,i is the ratio between the number of employees and the value of production.
The matrix that results from that transformation (E j ) represents the sector capacity for generating employment per additional unit of final demand. The structure of the matrix E j is similar to the structure of the matrices B (Leontief) and A (coefficients matrix). Consequently, for each sector j, the sum of the elements of each column represent the employment multiplier of sector j. Rasmussen (1952) and Hirschman (1958) use backward and forward linkage indices to identify the sectors with the greatest linkage power in the economy. The backward linkages (power of dispersion) -U jdetermine how much a given sector demands from the other sectors of the economy, whereas the forward linkages (sensitivity of dispersion) -U i -determine the degree to which that sector supplies demand from the other sectors the economy. The backward linkage index is defined as:
The forward linkage index is defined as:
If U j > 1, a unit variation in the final demand of sector j creates an above-average increase in the economy. If U i > 1, a unit change in the final demand of all sectors creates an above average increase in the sector. Values above 1 in both indices identify key sectors in the economy. Those sectors have strong linkage effects in terms of the flow of goods and services, and make above-average contributions to the growth of the economy. 
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